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(54) COOLING DEVICE FOR ELECTRONIC ELEMENT BODY 
(11) 63-254754 (A) (43) 21-10.1988 (19) JP 

(21) Appl. No. 62-89091 (22) 10£i.l987 

(71) MITSUBISHI ELECTRIC CORP (72) HISAAKI YAMAKAGE(l) 
(51).Int. CI*. H01L23/46.H05K7/20 

PURPOSE: To improve a cooling characteristic, by expanding a heat pipe, 
inserting the heat pipe, closely attaching the pipe to the side wall of a hole 
with a bottom in a metal block as a unitary body, absorbing heat, which is 
yielded in an electronic element body, with the heat receiving part of the heat 
pipe through the metal block, sending the heat to the heat sink part of the 
heat pipe, and radiating the heat to the outside. 

CONSTITUTION: The opening end of a heat receiving part 9a of a heat pipe 
9 is made to face the bottom surface of a hole 3 with the bottom. The heat 
pipe is expanded. The heat receiving part 9a is inserted and closely "attached 
to the wall surface of the hole 3 with the bottom. A heat sink part 9b is 
extended from the heat receiving part 9a and arranged in the vicinity of the 
metal block 2. The open end of the heat sink part 9b is sealed with a sealing 
piece 9c. The heat pipe is filled with evaporating hydraulic fluid 10 by a speci- 
fied amount. Fins 11 are attached to the heat sink part 9b of the heat pipe 
9. Thus, the adhesion between the heat receiving part 9a of the heat pipe 9 
and the metal block 2 becomes excellent, thermal resistance between two parts 
is remarkably decreased and the cooling characteristic becomes remarkably 
excellent. 



(54) ffrANUFACTURE OF COOLING DEVICE FOR ELECTRONIC ELEMENT 
BODl 

(11) 63-254755 T^k. (43) 21.10.1988 (19) JP 
(21) Appl. No. 62-8^)92. (22) 10.4.1987 

(71) MITSUBISHI ELECTRIC CORP (72) HISAAKI YAMAKAGE(l) 
(51) Int. CI 4 . H01L23/46,H05I 

PURPOSE: To improve a cooling characteristic, by expanding a heat pipe, and 
closely attaching the material of the heat^pipe with a metal block as a unitar; 
body. 

CONSTITUTION: A hole 3 is formed in a metal blb^2. One side 9^-oT a heat 
pipe material 9, whose diameter is smaller than the^bHamete^-iSi the hole 3. 
is inserted into the hole 3. A plurality of cooling fins 10 are^jJfoyided on another 
side 9b of the heat pipe material 9. The fin 10 has a^hole 10a, whsise diameter 
is larger than the diameter of the heat pipe naaferial 9 and is the^same as 
or smaller than the diameter of the hole 3jo^the metal block 2. Then theheat 
pipe material 9 is expanded. A pipe lexplmding tool 11 is inserted into the end 
part of the other side 9b of the^heat pipe material 9b. The tool 11 is made 
to advance so as to expand^the heat pipe material 9a toward the side 9a with 
compressing force. WhejKhe other side 9b of the heat pipe material 9 is expand- 
ed, the cooling fins^u are also expanded. The coupling force between the other 
side 9b of U^e^fieat pipe material 9 and the cooling fins 10 becomes high, and 
adhesiojj^between both parts becomes remarkably excellent, while the thermal 
resistance between both parts is remarkably decreased. 




(54) St>^UFACTURE OF LEAD FRAME 
(11) 63-25-r?D&<4) (-33) 21.10.19SS (19) JP 

(21) Appl. No. 62^8647 (22) 13.4.19S7 

(71) NEW JAPAN RA&IO^p LTD (72) TAKASHI NAGATE 
(51) Int. CP. H01L23/50 


PURPOSE: To make it possible to adopt arTSaterdigitated structure under 
state wherein commonness in sizes of pitches is ke£t<ven if the pitch is^naffow. 
by forming a frame comprising a pattern having an irrt€rmediate^snape. and 
cutting the pattern having the intermediate shape at anJptrTec^Jead part by 
laser beam machining. 

CONSTITUTION: A die island 1. inner ieads 2. a dxtfT bar 3. guide hole?^-and 
the like other than outer lead parts comprise^-imal pattern by stamping machirv^ 
ing or etching machining. Two outer^ea'Ss. which are linked to the dam bar 
3, to which the outer lead partsperfespond. form a unitary body, and a pattern 
4a is provided. A frame cpan5fising the pattern -ia is formed. The guide holes 
5 are used as references^for positioning. The pattern -la is cut along a broken 
line and separaj^d^lnto individual outer leads. The cutting can be performed 
by the las&r^be'dm machining at an interval of 0.05 — 0.1 mm. Therefore, an 
imerjji^ifated structure can be adopted for the lead frame of an in te$:r rued 
jxfculi havm" e.-j., a 22 oin DIP havins a Ditch of 1.773. 
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